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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 2- 
cyanopyrrolidine derivative having a substituent at the 
4-position or its salt, having excellent 
dipeptidylpeptidase (DPP-IV) inhibitory activity and high 

stability, and useful for preventing/treating diabetes, Q y^^s^ 

obesity, HIV infection, metastasis of cancer, dermatitis, \ \ / 

prostatomegaly, periodontitis or autoimmune diseases. T '\ \ ( 1\ 

SOLUTION: The 2-cyanopyrrolidine derivative expressed Q \ f**^ 

by formula (I) [A is F, monofluoromethyl, difluoromethyl « ljfu n A 
or trifluoromethyl; B is C-(CH3)2CH2-NH-D or °~ n ™ N ^ 

expressed by formula (2) (a bond expressed by a full line 
together with a dotted line is a single bond or a double 



bond; and D is a heterocyclic ring which may be 
substituted); and C is H or a 1-8C lower alkyl] and 
having the substituent at the 4-position, or its 
pharmaceutically acceptable salt, is provided in the 
specification. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

General formula of a degree type (I) : 
[Formula 1] 




B-HN NC 



the inside of [type, and A — a fluorine atom, a monoHluoro methyl group, difluoromethyl group 
or a trifluoromethyl radical, and B -C(CH3)2CH2-NH-D — or 
[Formula 2] 




(Association which wrote together the continuous line and the dotted line shows single bond or a 
double bond among a formula.) D shows the heterocycle which may have a substituent. C shows 
a hydrogen atom and a low-grade alkyl group (C1-C8).] 

The salt permitted on 2-cyano pyrrolidine derivative which comes out and has a substituent in 
the 4th place expressed, or its physic. 
[Claim 2] 

It sets to a general formula (I) according to claim 1, and, for a fluorine atom and C, a hydrogen 
atom and B are [ A ] -C(CH3)2CH2-NH-D. 

The inside of [type and D are the general formula of a degree type (II). : 
[Formula 3] 



e— cT^f 



(As for a, b, c, d, and e, the remainder shows [ one piece or two pieces ] a carbon atom by the 
nitrogen atom among a formula.) E and F are the same — or — you may differ — respectively - 
- becoming independent — a hydrogen atom and a halogen atom — A lower alkoxy group (C1- 
C8), a low-grade alkyl group (C.1-C8), The benzene ring which may have a low-grade halo alkyl 
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group (C1-C8) and a substituent The heterocycle which may have a substituent the amino 
group, a carboxyl group, a low-grade alkoxy carbonyl group (C1-C8). a carbamoyl group, a low- 
grade alkanoyl radical (C1-C8), a cyano group, a nitro group, or a hydroxyl group is shown. G 
shows -S02NR one R2. R1 and R2 are the same — or — you may differ — respectively — 
becoming independent — a hydrogen atom — the benzene ring which may have the low-grade 
alkyl group (C1-C8) which may form a ring, a low-grade halo alkyl group (C1-C8). and a 
substituent, the heterocycle which may have a substituent or a low-grade alkanoyl radical (C1- 
C8) is shown. The salt permitted on 2-cyano pyrrolidine derivative which has a substituent in the 
4th place characterized by being], or its physic. 
[Claim 3] 

In a general formula (I) according to claim 1. A is a fluorine atom, C is a hydrogen atom, and B is 
the radical of a degree type. : 
[Formula 4] 




Association which wrote together the continuous line and the dotted line shows single bond or a 
double bond among [type. D is the general formula of a degree type (II). : 
[Formula 5] 

G e— o"f 



(As for a, b, c, d t and e. the remainder shows [ one piece or two pieces ] a carbon atom by the 
nitrogen atom among a formula.) E and F are the same — or — you may differ — respectively - 
- becoming independent — a hydrogen atom and a halogen atom — A lower alkoxy group (C1- 
C8). a low-grade alkyl group (C1-C8). The benzene ring which may have a low-grade halo alkyl 
group (C1-C8) and a substituent The heterocycle which may have a substituent. the amino 
group, a carboxyl group, a low-grade alkoxy carbonyl group (C1-C8), a carbamoyl group, a low- 
grade alkanoyl radical (C1-C8), a cyano group, a nitro group, or a hydroxyl group is shown. G 
shows -S02NR one R2. R1 and R2 are the same — or — you may differ — respectively — 
becoming independent — a hydrogen atom — the benzene ring which may have the low-grade 
alkyl group (C1-C8) which may form a ring, a low-grade halo alkyl group (C1-C8). and a 
substituent the heterocycle which may have a substituent or a low-grade alkanoyl radical (C1- 
C8) is shown. The salt permitted on 2-cyano pyrrolidine derivative which has a substituent in the 
4th place characterized by being], or its physic. 
[Claim 4] 

In a general formula (I) according to claim 1, A is a fluorine atom, C is a hydrogen atom, and B is 
-C(CH3)2CH2-NH-D, 

The inside of [type and D are the general formula (III) of a degree type. : 
[Formula 6] 

a-b ,E 

— t < on) 



(As for a, b, c, d, and e. the remainder shows [ one piece or two pieces ] a carbon atom by the 
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nitrogen atom among a formula.) E and F are the same — or — you may differ — respectively - 
- becoming independent — a hydrogen atom and a halogen atom — A lower alkoxy group (C1- 
C8), a low-grade alkyl group (C1-C8), The benzene ring which may have a low-grade halo alkyl 
group (C1-C8) and a substituent, The heterocycle which may have a substituent, the amino 
group, a carboxyl group, a low-grade alkoxy carbonyl group (C1-C8). a carbamoyl group, a low- 
grade alkanoyl radical (C1-C8), a cyano group, a nitro group, or a hydroxyl group is shown. H 
shows -NR1SO two R2. R1 and R2 are the same — or — you may differ — respectively — 
becoming independent — a hydrogen atom — the benzene ring which may have the low-grade 
alkyl group (C1-C8) which may form a ring, a low-grade halo alkyl group (C1-C8), and a 
substituent, the heterocycle which may have a substituent, or a low-grade alkanoyl radical (C1- 
C8) is shown. The salt permitted on 2-cyano pyrrolidine derivative which has a substituent in the 
4th place characterized by being], or its physic. 
[Claim 5] 

In a general formula (I) according to claim 1, A is a fluorine atom, C is a hydrogen atom, and B is 
the radical of a degree type. : 
[Formula 7] 



Association which wrote together the continuous line and the dotted line shows single bond or a 
double bond among [type. D is the general formula (III) of a degree type. : 
[Formula 8] 



(As for a, b, c, d, and e, the remainder shows [ one piece or two pieces ] a carbon atom by the 
nitrogen atom among a formula.) E and F are the same — or — you may differ — respectively - 
- becoming independent — a hydrogen atom and a halogen atom — A lower alkoxy group (C1- 
C8), a low-grade alkyl group (C1-C8), The benzene ring which may have a low-grade halo alkyl 
group (C1-C8) and a substituent. The heterocycle which may have a substituent, the amino 
group, a carboxyl group, a low-grade alkoxy carbonyl group (C1-C8), a carbamoyl group, a low- 
grade alkanoyl radical (C1-C8), a cyano group, a nitro group, or a hydroxyl group is shown. H 
shows -NR1S0 two R2. You may differ and R1 and R2 show the same, the benzene ring which 
may have independently a hydrogen atom, low-grade alkyl group (C1-C8), and low-grade halo 
alkyl group (C1-C8) and a substituent, respectively and the heterocycle which may have a 
substituent, or a low-grade alkanoyl radical (C1-C8). It has a substituent in the 4th place 
characterized by being]. Salt permitted on 2-cyano pyrrolidine derivative or its physic. 
[Claim 6] 

General formula of a degree type (VI) : 
[Formula 9] 





(IE) 




(VI) 
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(— A is synonymous with the above among a formula, and X shows a halogen atom, a methane 
sulfonyl group, a tosyl group, or a trifluoromethane sulfonyl group.) — the manufacture approach 
of the salt permitted on 2-cyano pyrrolidine derivative which has a substituent in the 4th place 
according to claim 1 characterized by making the amino compound expressed with the compound 
expressed and general formula B-NH2 (B is synonymous with the above.) react or its physic. 

[Claim 7] ,. , . j _. .... 

The physic constituent containing the salt permitted on 2-cyano pyrrolidine derivative which has 
a substituent in the 4th place according to claim 1 to 5. or its physic, and the support which can 
be permitted on pharmacology. 

[Claim 8] .... 
The dipeptidyl-peptidase-I V inhibitor containing the salt permitted on 2-cyano pyrrolidine 
derivative which has a substituent in the 4th place according to claim 1 to 5. or its physic. 
[Claim 9] 

The therapy agent of the disease in which dipeptidyl-peptidase-I V which makes an active 
principle the salt permitted on 2-cyano pyrrolidine derivative which has a substituent in the 4th 
place according to claim 1 to 5, or its physic participates. 
[Claim 10] 

The remedy according to claim 9 whose disease is what is depended on diabetes mellitus, 
obesity. HIV infection, cancer transition, a dermatosis, prostatomegaly. the periodontitis, or an 
autoimmune disease. 



[Translation done.] 
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(57) [Kft] 

[SIS] «*tfc •^^T'f i^^-tT'f ^— ^ (DPP-IV) |5ft*JSttXtfi«v^JEtt**U» 
KM, HiviBJte. *S<fE*£, &J££, H5S:fliIEA3E, ««Bt$X tt S 5:fe;g;£.m<D 

•(!) : 

Hfc 1 1 
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^^^S, B tt-C(CH 3 ) 2 CH 2 -NH-DX»i 
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Z^^S, B »i-C(CH 3 ) 2 CH 2 -NH-DX »i 
[ft 2 ] 

t-t^^^it^^-t-o ) . ctefrmmT. <68i7^*/n (ci-cs) ] 

[ it*^ 2 ] 

lf*^llS«0-^S: (I) ICjoV^T, Ad5 7->^JS^. C # *-* JS , B^-C(CH 3 ) 2 CH 
2 -NH-D 

[5£f , D & <7> - J& 5£ (II) : 

[fc 3 ] 

a-b,E 

30 

ISI - X tt » fc o T t> «t < , ^rtx^e^^^L-CTK^Jl^x ^ H * , & T =»=*--> S 

(C1-C8) . B«7**^l (C1-C8) , t»/M3T/l'= ! f^I (C1-C8) , @ & S £ * L, T 

3^rv'*;l'* = ^S (CI-C8) , */V/<t ^1, {£ & T /V- * / -< /V S (C1-C8) , -> 7 / 
X, -hciax«7K^S<l:^i-. G li-S0 2 NR l R 2 Sr^i". R l XtfR 2 H: liS c 

Tt i < , ^^^ett3S55: UTtK^IJ^^, S?:^^ L "C & i V^fiS 7 /W^E-^S (C1-C8) . 
ffiSi/M3 7/v^;H (C1-C8) , S^S$r^TUTt.J:V^'<^-^>'it > MiS:ILtU 
V^jJtSXtttSi&T /U* / -f M (C1-C8) Sr^-fo )] -Cas> 5 C t ZftWl t "t" 5 4 & IC fi 40 
^SlrttS 2 r- >T y fa y ^v^aSEfls^ft^rWE^ifF^^ix^^o 
I 3 ] 

if*^ltS«0-|K^i (I) {Cjo^T, A # 7 ;/ HI I> ^- , C^7K*^^-C$>0, B^ftiS 
CD £ : 



(3) 
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(II) : 
[it 5 ] 



-TV 



m-xtzmte'oxi>£<. ^ix^ tiaiLt*KiJi^, Anyyg^, {g & r ^ = * -> a 

(C1-C8) , lS7yi'^/i'i (C1-C8) . ffiS/MJ7;u*;wl (C1-C8) , l^llrf 

=> 3r -> # A- /ft* = ;w g (CI-C8) , ^;U/>*t^;i/I, <S Si T * y yi- X (C1-C8) , */ T J 
Sx = h oSXtt*SI?r/ft„ G «-S0 2 NR' R 2 £ ^i". R 1 "£ U* R 2 «: — X S & o 
T f> «fc < . * tl ^ tt i& 5L L-X^mm^-, m&MfS, U t, «fc (giRT/W^yuS (Cl-C8) , 
ffift^ nr r A* df-^S (C1-C8) , iti ^ t L T t J: V f y l^SI:t Lt t J: 
v^liSXIiili7^*y-f ;H (C1-C8) Sr^-T. ) ] "Cfo.5c:^$:#m^i--54{a»c 
» & S £ *# i* *3 2 - > T y fa y-^>R3|#:XHt-tOISj||±flF*$*l5J!fi. 

[nt*« 4 i 

I»*«il5e^-^^; (i) ic^^r, a as 7 y * » cas***]*^--^*), bas-c(c 

H 3 ) 2 CH 2 -NH-D 

D tt ft-ftcO — jtt5£ (III) : 

I -ft 6 J 



(5£tf, a, c, d, ell 1 fiXli 2i*5t^®^ Tat) *5^*J^^ l:/Tt„ E R U* F «t 

(C1-C8) , {£ ft r A- * A- S (CI-C8) , (CI-C8) , g jft S £ W L X 

Ul^y^VS, f^I?:tLTt i^SfS, 7i;i, t) A> xft* * > A- £ , {£ ft T A- 

3 -> * =. ^1 (ci-c8) , ^^/^^^i, {ggiT/u* y 4 a-s (ci-c8) , ->ry 

Sx = h PlXtt*Kl?r*t, H fi-NR 1 S0 2 R 2 ^i-„ R 1 .& U* R 2 Ji |5} — X tt: S ft o 
tU<, ^ ix ^ ;H 3* *£ U T * iff !<*" ^ , Hi £r "fx" Jj£ L"C t> «fcv , >{g;;i'*tTA"= J r-A'36 (C1-C8) , 
ia^D7;v*;H (C1-C8) , «^fiSr^-UTt > J;V>-<>'if^'l % lil^f Ltt i 
^"■femmXtei&mT/i'j) y -f A-£ (C1-C8) Sr^i". ) ] "C <3 £ i: £ 4# t -f -5 4 & (c 
2 - -> T y f o y ^ > R^ # X ^ (O fl ii ± # £ ;h. 5 i£ „ 

IfS*« 5 ] 

ifjfcJiifEttro-j&ss: (i) iciss^t, a a* 7 m jj§r ^ % c it*mm^-x to <o . Ba-#5£ 

Nt 7 ] 




(HI) 




III) : 
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lit 8 ] 

/TV* 

H e— d^F 

(CL-C8) , <& ft T /V /U £ (C1-C8) , SliADTyl' + ^l (C1-C8) , I^llrflt 

=i 3- -> # a # = a- m (ci-c8) , * >w ^< * >u » , 1*7**/^* (ci-c8) , ->r/ 

^ s = h olXli*iI$:*t. H li-NR 1 S0 2 R 2 ?r^i-o R 1 £. U 5 R 2 — Xttgfro 

tt i< , ix 3x <SJfe 3i Lt^ilf, fiS7/v*;H (C1-C8) % iS ft T /u * S 

(CI-C8) . t^l^tlttJiv^^f M^S5r ; fi"L"C't><tV'>^^SXIi(S;ft7' 
/u # / -f A g (C1-C8) Sr^-f-o ) ] -e & -5 C i: #Ht i: -f" -5 4 <i «c S^S ^"T 5 2--> 
r y fp y v >> m m # x ft * <o & M ±Vf & £ in z 

[ft** 6 ] 

&5tCD-&5£ (VI): 
IflS 9 1 

A 

(VI) 




X NC 



* = h !) 7;V*d^ ^ y^;V*-^S5:/Tt, ) X- ^ £ in Z> it & k — B-NH 

fS*«lf5®co4©:ic«^S^*i-S 2 - > T y tr a y s^ftftttxri-toEftJiflFftS 
n -5 ft CO ft it * & . 
[ft** 7 ] 

if** i ~ 5 <D\^Kfr\zmm<v 4 & \zw.mmzm-r z> 2 - >r ; t 0 y 5? « # x » 

-ecoE^JtfF^^n-SfttlgS^Jil^SL^Sfe^t^^^-^-SE^mfiSt^. 
[ft**8] 

B*?(i'v5 0^fti4»i:E^©4tti:t*S!rtt5 2- i'7^B j^yRi#XB 

-?rcoE^±i 4 F^$n-5ft^^-*^-5^'<^^-^^^7'^y-^ivi5as^J. 

[if** 9 ] 

»#ftl~5©V>-r*l.i6»fcSB«©4{fcU:eftft«:*ri-5 2-->T / fa y-^V^ig^Xtt 
^£Og^±fF^$n-5ftSr^'^J^^'ti-?.^^-7 B ^v ? A^^^^-^IV^iS-^-r5^S£0 

f & ft ft . 

[if** 1 0 ] 

m&&. m&m. mm. Hivm&. mm®. &&m, m^m.m±&. ftftftftxrig e& 

ggi&iz x 5 fcco-e&5!f**9 IE « CO f& ft |g . 



[^^©PiNB^IftW] 

[ 0 0 0 1 1 

#|g 9! »2 v 5 ^< v 5 A"< ^ # — IV (Dipeptidyl peptidase IV: DPP-IV) Pfl g S tt Sr 

t u mm. Hivmsk. mm®, mmi*. m±mm^m. m&m&xns 50 
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*? st.-??- — ■*£ (DPP-IV) « N * frh 2 # B Ic :/ a y y^^t57? / ^ffi 
JiJSrfgSSL, v'^T'f KSrl4t5t y vyofT-f-CfeS. DPP-l v fi pf ?L Sb a fll f 
Id /£ < # * l , #(cjfcfg. ■BIB, If ±^SVteti;#4t5c t iss^$ntv^„ ■£ 
?L » 4£j K *s » t ZDPP-iv<D±mit^#i®:'m\i$E,±lzi-£Mm Siit^/iV^^, # jg ^ 5" K co 

#8? (FEBS Letters, 9J_, 360-364. 1978) , T *l IS © g tt ffc (Bioraedica Biochimica Ac 
ta. 44. K9-K15, 1985), & ^ ft Si £ &B CO ^ ^ CD g * (Journal of Cell Biology. 12. 
1.. 1423-1432. 1993), HIV H © !J V^«--©gA (Science. 262 . 2045-2050, 19 



fT-fc, 5£ ft -f >• * y > ftmmz G V±'&<D ihmWMB & & ? ikitftVoK if * # =r > 

m^y^ K (GLP-l) £ ^Stt^b-t- 5 i*X t L T CDDPP-IVCD® SO # a S $ n T V> 5 (Journ 
al of Clinical Endocrinology and Metabolism. 80_, 952-957, 1995), GLP- 1 14 £ ffc F*9 Id 

*5v^T$gii#fi8-?tt8t£n5o dpp-iv «t sftlttliT^ 9 , glp-i * & ^ ic §3 m 

tSCtt^ftttS GLP-l5rS*-f- 5. Hid, d (D^Stt^GLP-l^GLP-lS^frlC^r L T 

( European Jour 

nal of Pharmacology, 318 , 429-435, 1996). £k Jb CO r i: <£ 9 , DPP- 1 V IS. $ Id J; <Q GLP- 1 
co £ Hi IB-*- 5 2f *fc l2GLP-lgtt*i8ico§ gco r ^ a - f- t # x h n -5 . -t* ft to *> , DPP 



jsiicosiftw^cottic, ftjfi, dpp-iv mmm<Dmft&&A,\cft ton, ^#<codpp-i 
vRas^J*sa^ sn-c v>5„ tajxtf, 4*Sr*itt 1 k: tt, &5£-j&5t (a) -c^^ns-fk^- 
ftii«*JftT^5. £ fc, # fT 3: 2 ic: 14 , #c5£ — #3t (b) -etflvShSft^*** 
^$n-cv^s, $«bic #irX^3ic«, &5£-j&5$ (o -?3c$n-Mt-§-^asg|g$n 



[0 0 0 2 ] 



[ 0 0 0 3 ] 



[ 0 0 0 4 ] 



[ 0 0 0 5 ] 
lit I] 




[ 0 0 0 6 ] 
lit 2 ] 




[ 0 0 0 7 ] 
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lit 3 ] 
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[ 0 0 0 8 ] 

(A) ^&£tlZit&&teit^ft&j£i±<Dl&£iZ£ Q ftmftm®&&t8.*>^ k& 
S§ $ llt^ 5 (Biochemistry, 38., 11597-11603, 1999) „ — fl£ 5t (A) t? « $ ft 5 ft 
^ft©xf ky^7 5 f/H^S^^t5- IS 3$ (B) -C«$ttS^-^^lST/ 

fny^v^iJc^s/^m^dJ^A^ixfc-IS^: (c) -fk^W^^ttco^Jilcit)^ 
JS#i0E$J*<£>&#$;}xfcc irds^-S-$n-CV^-5 (®2 20^7^ > * tr 5 * h V — > ^ 
/Ki?!7A, §gg[ggi&, 2P-6, 2002) „ L*^L, ^ H h <0 it & ^ <0 DPP- 1 V Pfi § ® 
ttfi^F + ^T-fet), EIo°pi: LtiSt§5 t©-Cfi/j:v\ lOiti!), DPP-I v& tt K 20 

[ 0 0 0 9 ] 

n^xs* i ] xm&nm e , oil. i 5 sfiis 

[#Wit2] ffl @g &B IS 0 2/0 5 1 8 3 6 7 U y Y 

[ # 1* * ift 3 ] W8k y £mm 0 3/00 2 55 3 * V 7 U y h 
[ 38 m <D m * 1 

[3gej#8?ftLJ: 5 £ 1" 5 JH ] 

[0010] 

#38 93 #12, & fc ^ -f f- v 5 ^ f- ? — ^ (DPP-IV) PUSSttStF^V^S^^+tSr^r 30 

us**, be^s. mv{g?fe x mm&. m&i&mxm. mmm&xt± £ e&^gi 

S <a ^ Bfi /?& « i-^ ffl ft 4 fsuc a & g £ w -r 5 2--> r / fa y ';y«i#xnto*&» 

[0011] 

*^B^#«iiic^ft^tTofc^*, — « * (i) ts$^52-->7;tpyi?yf4fi 

S&, l tT-^/Hirtl:^/!'*^/? Kfifi^^^^S:W-t-5^^^^®tvfcDPP-lvpfl 

t4iJ%, MRS, (I) : 40 

[0012] 
lit 4 ] 




B-HN NC 



[0013] 

[5*;^ AH^s'^j^^-, ^/y^^v/J-^m, •;7;^D^f/HX(JH)7;v*D 50 



(7) 
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>^^S, B t£-C (CH 3 ) 2 CH 2 -NH-DX ti 
[0014] 
lit 5 ] 




[0015] 

i> <tv % ^^SSr^-f"„ ) , C ttTK^J^^Xttig^Tyw^/wS (C1-C8) $-^-f 0 ] 
tl^ns 4{5lC«^S^^-t^ 2 - > T y f n y i^vgl^frxii^og^Jiit^^n-s 
& Tf 5 . 

£ , ± IE CD — 5£ (I) |C *} V* T , C^TK^^^-Cfct), BriS&itiDS: 
-C(CH 3 ) 2 CH 2 -NH-DX 12 
[00161 
IflS 6 ] 




[001 71 

mmtM&zmzd.vtzm&te, x n r. & & ^ & ^ -t 0 d teyz^o-fsm ( 

n) — j&ss (III) : 

[0018J 
[ft 7 ] 

//~V E 



9 1 



[001 
[ft 8 ] 

a— b 

// 



(HI) 



[ 0 0 2 0 1 

(C1-C8) . fiST/V^/Vl (C1-C8) % a a T * ;Ul (C1-C8) , liSitLT 

3 /UTtfn^X (C1-C8) , i^^f-f/H, ffi ®. T J\> U J 4 >V S (CI-C8) , -> T / 

X , = h o!XI4*iS?:*t„ Gfi -SOjjNR' R 2 £ * L , H fi-NR 1 S0 2 R 2 £ ^ -f „ R 1 Stf 
R 2 l4^-Xli^/ < cott,t< > ^Kf^iiLtii^^, »lri)SLtt J:^ll8i7 
/U*;Wg (CI-C8) , {Sgfc'ND (CI-C8) . iftlJ: t L t t J: >f >f, 

Wi&m&G i> £\^&mmxi-i<&®T y j (ci-cs) ^ft, ) ] -c-fcs, 4 

o 

[ 0 0 2 1 ] 



(8) 
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3* Ic , &&mt±, _L IE <?> - & 5$: (I) T«Sft54tti:ij|H4:tt52-i'T;tD 
f££5T?35-5o - & 5£ (I) ■Ci^H5 4fil:iIIIrtt5 2-->7yifpy^^ 

mm&xn* <om.m±nm $ n is & 5 v^zf? *s A"*.-??- ? — * ivpas^j-c & 5 

. * , - JK 5£ (I) tf*Sft« 4ttKM«**t5 2-f 7; o D ';yBi#XB 

* <omm±ff^ £ n -5 & £ * 5& # £ -r 5 isA"<-ff- ?— m iv&m5--r 

f&«JH-C*S. Lt«, tfS#i, BESS , HIVS&Sfe, £*E^, &Jftft. atl&llfcJB 

[ 3§ 95 tf> 8) * ] 

[ 0 0 2 2 ] 

*«^04^lca^S2r^Ti-5fT^2-->ry fa y 5? >■ R i» flc tt , -I Zf + is >\> 7* 

fit! £ AH BE * , ffttKjfc^miBfcSaiAro^ttXttf&aifc**!-?**. 
[*9i«:l*;lt1-5fc*«>©*fc0>J8ttl 

[ 0 0 2 3 ] 

— (I) T?*$ix*<fc£-4J»lco##jifc-t-5. fc*5..#9JiW»<0 — *sv % 

!*t5. — « SC (I) <D A tt: 7 y mmi- . ^^yuta^f^J, ^7^t d ^ f^S, 
h y 7 A ;T a ^ f /vSd5f if f,jx5. B 12 hiJ IE L fc — /&^-?7fc$*t-5&a s *«fe>*t-5o c 

f 'Jyfyi'S, -> ^ a > ^ /V- S , ^+->;i'I > > * a ^ -> A- & 

x 7" f A S , -/^ c^/f /wl> f A g ) "C £> 5 „ 

[ 0 0 2 4 ] 

d«. i«i«!rtUTtJ:v^iis ( f y i? ^ , fys^v, e 7 is ^ , t-y^^v) 

*M* * »f ?> Jx , ^©l^Si LTJiTK^M^, >^ p ^ JK ( 7 3i Jg» ^ , 4ft * W . H 
3Si M , a 7 * JSC ^ ) , iS Si T A =» * £ ( y h 3- > S , ^ h 3- -> , 7* a x 
y7'o*#v>S < ^ ^•>I > ^ a ^ -> g , is * n 'O' ^ a ~> * , ^ -> a 

-> ^ a ~- A g , ? a ^ 7° f A ;j- v- g , 9 =}- 

A * v- g ) % fiS7/^;H (^f/WS, i ^ ,W g , 7* a f A g , y 7" a ^ a g , 7* 
f;uS, ^yf ^S, a^yf /ul, ~- 3- -> A g x -> a ~ ^ -> ^ g , ^ 7* f a g , 

-> a ~. 7"^ Ag, ^^^Ag) , fiSl^o T^^/l'S (^;7;l-tD^f;H, 7 A 
tP^f/l-I, hy^A^ay^A-S, 2,2,2-h !) 7yl-tnxf ^^^^/V^cti 
fAg, ^^no^f^S, o a y ^ Ag N hy^an;rf^/wg, 2. 2, 2- H y a 

cxf ;n) , ^ >- -tf vgt , ^ » nt ( f y v , f y 5 > , fy-yy, fiiy-yy) , 

v'/VS, {£ Si T A = * -> * A tf* =■ A g ( y I- =*■ is * A ^ — /V g , ^ h 
-> # A j# A g , /ajK^-y^/V^-Al, ^ V 7* o ;K ^ •> * ^ # = 7* h is * 

zu^n^S, '<yf-^3|-^->*/i'* = 'i'S, P^yf ;ut^f->*^*'-M, ~- * > 

JV ir is 10 >\> ^ =■ A* S , v- ^ D ^- =^ v- /V 3f" ^ -> * — X , ^ ^ ^ A ^" *r is * /U <H =■ A* 

is 9 n ^ -f f- A, is t> A* jtf =■ A* S , t ^ f /U** •> * /V# = M) , * A ^ * -< A 

[ 0 0 2 5 ] 

G «-S0 2 NR'R 2 >65*tf btl, Htt-NR'S0 2 R 2 iJ5ilf tj^lS. C C T? , R l St^R 2 

^f/H, if /vl, •T'afAS, y >^ a f /u £ , ^f^S, -?v^AS, v-^n-<y 

, IS^p7/u^M (ty 7;UtD^fM, 7 A xj- a y f A S , hy^A^-ay^ 
/Vfi, 2,2,2-h y 7 ;U t d i f ^ i , ^>-^7A2|-ai^yu£, ^-y^aay^AS, v 5 
iraa^^/um, hy^aa^^/WS, 2,2,2-H) ^ d Dif/l^S) , ^V-^V^, 
flt ( f a — A , 7 7 >- , f t7iy, f y v 5 V , f y 5 v 7 ^ , f 7 v? ^ , f V 9 is s ) X 



(9) 
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[ 0 0 2 6 ] 

m«^#adjs (&i£. ^m*mm. Btit^mm. mm, mm, v^mmtcom) , mm 
mttM& ? >- * s^ft^m, ^v-tfv^/u^v^, p - h ^ ^ ft ism, *cm, he 

& , hy^/^^nf^g^, is z*. V m, ? ;7 yb yu yi^ N 7 ^ fc° 

^ > ^ . m&m, z tz < m, ^ >y^m, y > ^m, h y > » # t <d&) 

[ 0 0 2 7 ] 

± E — « * (I) -e*Sii5ft^«t**WtaTC«/ft5. 

(1) ( 2S. 4S)-1- { 1- [ 5- ( is y =5- JV T 5 / ^ ;l/ ^ r: y > -2->f /V ) t e ^y yy -4- 
>f yW] 7 5 y } 7 ir ^yU-4-:7 A* ft a -2- is 7 ; k' o y y y 

(2) ( 2S, 4S)-1- {I- [ 5 - ( y f ^7 5 y ^ * - yU fc° y S/ V -2-^ /V) tT y is >-4--f 
yU ] T ^ J } 7 t f /l^ -4- 7;ut n -2- > 7 / f p ]) is Is 

(3) (2S, 4S)-1- {1- [S-fv^xf yl/7 ^ y 7/U^-/H: 9 y >? yU ) fcT ^< y >? V -4- 

yu] 7 ^ y } 7 * ^yw-4-^ ,v ft p -2--> 7 y t° a y ^ is 

(4) (2S,4S)-1- {I- [5-(xf yW7 ^ J X >\s ft z=. yW t° y ^ V -2--T ) t" *< V is Is -4--f 
yW ] T ^ y } T ir ^ yV -4- 7 yU ^ p -2- is 7 y fc° a ]} is is 

(5) (2S, 4S)-1- {1- [5- (fp 1) i/y-l-f 7 ^ y 7. yu * — yb y v -2--f yU ] fc° 
^ y v 5 >- -4--f yu] T ^ y } 7 ir ^yV-4-7yV;j- ci -2—> 7 y t° p y y > 

(6) (2S, 4S)-1- {1- [5- [ ( tf ^< y is Is-l-^f yV ) ] 7 ^ J s\ JV ft =- jl> t° y is Is - 2 --f yU 

] t°-< y ^ ^-4--r yt-] r^y} 7tf^-4-7;^p-2-y7; fpy-yy 

[ 0 0 2 8 ] 

(7) ( 2S, 4S)-l- {3- [ ( 5- is y ^/U T ^ J * jV ft =. jV fc° ]) is > -2--T JV ) T ^ y ] -2-y 
f ;U/p ^ y } T ± ^ -4- 7 ;V * a -2- is T J X? v V is ^ 

(8) (2S, 4S)-1- {3- [ (5-y f^7 ^ y ^yU^ tT V is > /i- ) T ^ y ] -2-y 9- 
;u/p t°;U7 ^ y ) T ± *J- )V -4- "7 )V -fr n -2- is T s* t:° n y ^ y 

(9) ( 2S, 4S)-1- { 3- [ ( S-is zr. ^ ;\, T * / * )V ft =. ;V t° ]) is >--2--f >V ) 7 ^ y ] -2-y 
^ )\s ~s* a t° yu T ^ y } T ir ^ yv -4- ^ yu a -2- > T J fc° n y is 

( 10) (2S, 4S)-l- { 3- [ (5-^ ^ JV T ^ y >\ /U ft =. yU f y ^ > -2-^f yU ) T 5 y ] -2-y 
f ;V 7" a t° /U 7 ^ y ) T ir ^ yv -4- ^ yu ^- a -2- y 7 y f p y y 

(11) (2S, 4S)-1- {3- [ [ (5- (foy^y-l^/M T ^ J ^ JVft ^ jV \f ]) is Is -2--f 
^] T ^ y ] -2-y ^yw^ a t°yV7 ^ y } T "fe ^ yl- -4- 7 ;V * a -2-^>T S ¥ v V is Is 

(12) (2S, 4S)-1- {3- [ [ (5- ( fcf^ y is V-l-^f yu) 7 ^ y ^;u*^;Wt*y > -2-^ 
^] 7; y ]-2-y ^ yl- ^ a t%7 ^ / ) 7 t f /v-4-7;vt p -2-y 7 y f p y ^y 

[ 0 0 2 9 ] 

(13) (2S, 4S)-1- {l-[ ( 5-y ^ yU ^ yU 7^ yU T 5 y b° y ^ > -2--Y ^) b'^ y ^ V-4-^ 
^3 T ^ y } T ± J- 7 u -2- is T S ¥ v V is is 

(14) (2S,4S)-l-{l-[ [5-[ (2,2,2-h y ;V) 7 /l/ ^ r /V 7 ^ y ] t°y^ 
V-2--T yw] t°-< y V-4--f yw] T ^ J } T ^yb-4-7 yw ^ ci -2- is T /* t° a y ^ 

(15) (2S, 4S)-l-{l- [ [ 5- [ (2, 4- is 7 )V * a 7 zr. =. ;V) >\ /V ft zzl >\, 7 ^ J ] \f V is > 
-2-s( >V ] tT ^5 y V-4--T yu] T ^ y } 7t f yl^-4-^ ^ ^f- n -2-v^ T y tr° n y v 

(16) (2s, 4S)-i-{3- [ (5-y f ;^/v^^;u7? y fy ^y-2-^f^) r^y]-2-y^ 

7" a t* ;1/ 7 ^ y } 7 1? ^ yl" -4- yl- ^ P -2- 7 y P y is Is 

(17) (2S, 4S)-l-{L- [5- [ (2,2,2-h y 7/l^tPxf ;U) y\ jV ft yW 7 5 y ] t'y i/y 
-2--T yu] -2-y f /u/p t';U7; y ) 7 -fe ^y^-4-7 yu ^- p -2- > 7 y b° p y is is 

(18) (2S, 4S)-1-{1- [5- [ (2, 4-is 7 >V Or p 7 ^ ^ yl- ) 7 /U ^ ^ ;b 7 ^ y ] t°y>5 ; >'-2 
--f yi-] -2-y f ;u/p f/l'7 ; y ) 7 -fe ^ yl^-4-^ yu ^- p -2- > 7 J t° p y iy is 

(19) (2S, 2S)-l- {2- [ 2- [5- (2-7 if t* > y* p [2. 2. 2]^ ^ ^ ^ -2- ^ yW ^ ^ yW ) t° y 
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> -2.-H )V ] T 5 J * =5- /V •? a f ;\, T 5 J ) T -fe ^ -4- 7;W^"d -2--> 7 y f V v 5 V 

±12 ( i ) , (2), (i9)o<k-&«jr±,«Tic*v*T-tix j e*t<k'fr*i 

[0 0 3 0 ] 

**wo2-i'7y eoi) ^yii8iTo*ftT?«at5ii*-c*5. - & 5t (i) ic 

[ 0 0 3 1 ] 
[fc9] 

- O. ^ O _A o . 




H 2 NOC X CONH 2 X NC 1 H 3 B-HN NC 

<*> (V) (VI) (VII) 



[ 0 0 3 2 ] 

( 5S; * , =S-fe-§-figfilE<5:[^S-e$pS 0 ) 
±15^ dr — A (CfcV^T. — (IV) "C^ $ ix 5 "fb£-#l 13 XiKfE® <£> (Joural of 

Organic Chemistry, §_7, 7162-7164, 2002. Bioorganic and Medicinal Chemistry, 8\ 1 
365-1377, 1996. Journal of American Chemical Society, 103 , 5390-5398, 1983. )"C& 

[ 0 0 3 3 ] 

Igl (IV) OTi/^ftKiSCJ: 9 7 5 b'it-k® (V) S;#5II?^5 0 S 

?ti<, ffS*fc<OtLTtt7th=HI^, yh^tKBT'^V ( THF) N i?^ o n 
^ 5 1" , ^ ct p * ^ A ( N, N- ^ ^ ^ * /V A 7 5 K ( DMF) f? £5 *b tl -5 „ * 7c: „ S 
il 3? - 2 0ti>b8 OtWiaS-C^^iX, £f£U<M:0 < C;d»£>2 5 X: t ft t> tl 5 . 
[ 0 0 3 4 ] 

112 -.MS® (V) SrJife7KL-C->T/'fk-^^) K/fcttflftTK^J 
[ 0 0 3 5 ] 

113 : %L%® (III) t7;;ft^ft (VI) ^(DSfStCi'J-fb^-ife (III) &#5IfI 
S^tt^i* y Mif;P7^, N,N-^-f y7*Bf;Hf;U7?y^O 

& s # £ r , m&^m&mm'p-eftfrn, »s*t<oi L-ci47t h = h y;v, thf, 
lbs ot^jaSTft^ix. £F£ u< «2 5 t a> t 6 o t; *t ;b *u 5 = 

[ 0 0 3 6 ] 

fg^lf t nffif ro^trofccot Lt*iT-#5. £ 1t , - « (I) ©2 

-•>7;foy-;ytti;,ii;j;()li 1 n §jf * ?i? ®? , a * i!f & , 5£ ifc , 5S & . !) v ifc 

. P & , hy^/^DgfgK ->^>7gf, ^ ^ > ^ . a ^ g£ , 7-7 ^ g!> . T 

f >• & v u v & , g«^, z \±< ^=r >vm. V > =rm, '< > h t >9t & k a> 

m) , 7^S! (i/A-^^SK T 7 * ^ 8£ 3£ ^ g& k (DMHrnm k -t 5 r ir # 
t5. *7c, *fP^^O^!«fn!feiUT'b#?5E-t-5o 
[ 0 0 3 7 ] 
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S<d^6S • Wffl -cfc 5. <t!i<z>$il£7Ste;g?3I, It l£ *s fcfe -g- 0f 

-^y ~> y-izmmm. -r t y * ts. #m.m m h z> v y t 1- k 

bixZo ta Si Ji§ ifa k L T li . =j ^ * T a k S x * <f- > 

, **ruv^/£|#ijm§#l&2^W:hy ; yyi?y KiSTff ffi «rf t 5 7 ^ y 7 - h ^ft 

4£k =r u * x d — /WKiRPflS^J^^^tff>tu5„ P§ ffi 80 i: L T li , # A- -> * A ft ft 
T > *J * *r ^ is > lift ft ^ » m »f tt 5 . #fg9Hfc^!|fc£MJ£iia^^*3-frTJBV>5*§ 
t©E^Jt(4S#^f , &J?-*t#i<Z>¥iii. & -5- B# ftfl . J£ & 7J Si 

[ 0 0 3 8 ] 

*HS«o-)SS (I) w2-->7./ fDi; -;y^i!EroESSi; Ltffl^5fA ( SSl 

4>|g:iI^&<J|rf*F<§£*T,5ft#, IS ( #J * fi , 7" > :/ > , f L St , 6 «f , S£ # v"7 A 

, y v it * >u > ? a « ) . m m ( m x « , ^ >- ^ > , r 7 tr r a , # a- ** * * ^ ^ 
# y t- ^ ^t- y k>^) . st #i (^x.tf, ^fjiiys, ^ r y v m-* tr * > -7 a . 

. ftWim ^SA^tK^) ^ir^^-L, XfSfci;: J: 0 fcJW, Am**. * 

5. 

1 0 0 3 9 ] 

, fi!cA1Cl^nS4-i--5#-a-, 0. Oli^lOOOmg/kgftl/B, ff*L<UO. 
0 5 d> P> 5 0 Omg/k g#l/B£ v - 0 1 A* h & IhJ K ft T IS # i" 5 <D » » * L j&S 
, c ix f4 Ht * 5 09 X- fo o -c.c ix <b lc PS * $ ii z> t, <d t* li tt r. £ « tt *e 5 . 

[ 0 0 4 0 ] 

#3§9!c9-jiS5£ (I) X*^ £ Z It&MXte^ & mm¥tt\z& & £ tv Z & tev%%MVolz 
M L T^ixfcDPP-lvPESfttt Sr^-T ^ c feoT; (I) -C^^ixSft:^^ 

Xfi^©^S^WlC^F^$n51g«DPP-IVPaS^ b LTtffltfc f? , GLP-l^H-^- L T V> 
SttxfjiiT^S^I, 0>Jx.«, flE^^O^-PS^t^?^^ ^ « Ctb t -f--5DPP-lv 

[ 0 0 4 1 ] 

[DPP-IVPflSK^] 

DPP-IVStt«, t h *f®%km&mr®l&& *LV>myLUl&1& (Caco-2) CD tB WL & & 5(5 i: L 

, DPP-IV #Sft)AIlf H-Ala-Pro-p-= hD7=y y ( BACHEMfcb ) *• ffl V x fc f» }fc ft 

ttSr 5 0 %Pfl«i" 5 ttl^ISi (IC 60 «) ^»UiLfc 0 
Caco-2COttffl?^ 100^ 1 /well 

Al!f (8 0^) 50/i 1 /well 

&%fcV0K 20 v 1 /well 

30fi 1 /well 

^4 200/t 1 /well 

*«^{b^^lC0DPP-IVPaSett Sr* 1 iZTjk-t. 
[ 0 0 4 2 ] 
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IS 1 J 





ICeoCiiM) 




ICBo(nM) 


i 
i 




J. At 


ii n 

11 .u 


o 

£* 




10 




o 
O 


7 Q 


1/1 

1** 


Q7 n 


A 

f t 


0. 1 


lu 




K 

u 


1 7 n 


in 




6 


20.0 


17 


30.0 


7 


5.7 


18 


30.0 


8 


7.0 


19 


28.0 


9 


7.4 


(A) 


39.0 


10 


7.1 


(B) 


45.0 


11 


9.0 


(C) 


90.0 



[ 0 0 4 3 ] 

«ii>f)fBbi>4J:5i:. # 3§ 93 <£>fc ^ a* tfc ifc (a) , (B) RXf (c) ±9^ 

*HK©ft^® 1 & t;7 © p H 7. 0 y K*Jtt53c3£tt£r*B#?F!g 6. 01 

l.l55|E®co^^^ (A) i: tfc tfc L fc „ tl ^ tl (D it & Vo & 1 / 1 5 M V > &MW & (p 
H7. 0) (C *g ft? L 1 X 1 0" 5 M<OSg«OS$4IS!Lfc. 2 5 t fO -f V a ^ 

- > g ^ 2 8fffl'&, 2 4B*P f Sm&U f 4 S tifffi'&O) & %9 <D & & Z HPLCffi T §!l ^ L tc 0 
HPLCgr Si! « , ^ 7 A |C Inertsil ODS-2, i& g| K tK T ± h = h D /V- <D 4 : 1 ( w / 

w) ojg-a-j^ (o. 5% l-^^^^^A-Tfrv-^^h-y^ASr-^tf) Srfflw jfl'J i6 S 2 

7 0 n m , »ft3$lmL/#fiD£E#-C?fofc 0 ^OJg^Sr^lc:^-?-,, 
[ 0 0 4 4 ] 
I * 2 ] 

gjjj (%) 



05113) jfrfrfrl lb ^7 £t$t#J 



0 


100 


100 


100 


2 


100 


100 


88.6 


24 


^69.1 


98.4 


6.1 


48 


33.0 


94.4 


0 



[ 0 0 4 5 ] 

& 2 fabWfatt £ 0 (C, * & W <D it & VO 1 RXf 7 frttgtM £ <Q t^c^tffc^C £ ^ :b 2>> 

I * & frd ] 

[ 0 0 4 6 ] 

SfeOfttiV^. glS*?!^^^ h/HJ4 0 OMHzTif Lfc, ^ 5 * ^ ■> 7 h« 
SJI¥tLt7h7^f^->7^ (TMS) SrfflW ffi*f6D<i:7/H (5) |t y< — y y< — 
5 V * y ( ppm) -C*Lfc ■ ( «> V ^ W y h > , d ( y :7* y h ) , t ( h V 7 U y h ) , 
q ( * ^ x y I- ) , dd (yyi/y h *-f ? 7 U y h ) , bs (^d - h) 
t * U fc . 

mmm 1 

[ 0 0 4 7 ] 

(2S, 4S)-I- { l- [ 5 - ( f/U 7 5 y * * = f V ~s > -2-4 /U ) t* ^< V i? is -A-<4 
] 7U) 7tf yV-4-7^to-2-->7/ fu y yy©Hi| (ft^ft 1) 
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( 1 ) (2S,4S)-1-^ o D7t ^ A--4-7 IV u -2-> T J fn ]) i? V 8gif 0 
(2S, 4S)-4-7 A-tD^Dyj; V-2-* /J< 3r > T 5 K F !) 2. 4 g <D 'J 

9 a a * ? 24 mL flStjlcftT-? t- D ^7? V 3.0 iL, DMAP 0. 24 g, & it ? 

a a T± ^ /V 0.85 mL £ JP 7L fc *g , ^ ffl. "C 1 B# mm W f 5 „ S JE & Id Hf & ^ ^ /V. £ flP ^ 
. 5i@i:tlrafe5:l< ( ^ j$ £ @ * L , '# bHfcSSfe^ -^^ p p ^ ^ y 43 mL ic 
^t5„ tK^T-C h y 7;UtDSiI*fe 5.8 mL fc^Px, ^ ZS. T* 0.5 B# Pel » # 1" 5 e 

s^^tr^ip^gf*^-^ h v v ■kfc&mi i \zmz\ o u ^ ? *s \zxwm-t *> * V 9 d 

lt«Ift^«) 0.53 g £*§5. 143-145 t 

1H-NMR (CDC 13) 6=2.52 (2H, m) . 4.09 (4H, m) . 4.93 (1H, m) , 5.32 (1H. m) . 
[ 0 0 4 8 ] 

(2) (2S. 4S)-1- { 1- [ 5-( 5> * ?■ >\s T 5 J ^ >\< * =• f V i? > -2-4 ;U) f y ^ > - 

4--r /w] T^y} 7tf ;u-4-7;ud-P-2-->7y fp y v^y^gig Uk'tsso 1 ) 

( 2S. 4S) -1-^ ci a T-fe^/W -4-7 u -2- is T J tT n y is V 0. 17 g ©7 t h = h y 

yU 1 0 mL- > * / — /U 2 mL ^fgld^ta-C4-T$y-l- ( -^^ f ^7 5 / =yU f y 

v?>-2-^/M f^y -;y 0.78 g 16 B* M « # -f 3 . S^fSlcfiSft^^TK^^h 

^y*^;^7^^ pv h^77^-|CT«MLTiIft^«l 0.09 g £#-5. |K£ 187 
-189 t 

1H-NMR (CDC13) 6=1.45 (2H, m) . 1.78 (1H. m) . 1.95 (2H. m) , 2.45 (2H, m) , 2.69 
(6H, s), 2.82 (1H, m), 3.12 (2H. m) , 3.74 (4H. m) , 4.34 (2H, m) . 4.95 (1H, m) , 
5.38 (IH. m), 6.64 (1H, d, J=9Hz) , 7.71 (1H, d, J=9Hz) , 8.49 (1H, s) . 

mmm 2 

[ 0 0 4 9 ] 

(2S. 4S)-1- {1- [ 5- f- >\s T 5 /^/V*=yut'y -J >-2-4 ;V) f ^1 y v? y-4-^f ;V ] 
7 5 / } 7tf /V-4-7AtP-2->7</ f p y ^y©|j® (ft^!g)2) 

(2S, 4S)-1-^ o P7tf /V-4-7 /W ^" a -2- > 7 / f P y J? y 0.47 g ©7t F = hy 
A< 18 mL- * 5 J — )\> 3 mL S$tiiSt'4-7 5 / - 1 - ( ^ ^ /W T 5 J X JV * =. ,V f V is 

y -2-^f ,u) e^y-^y 2,o g srJiit, i e mmmw-t z . &f&&\ct&ftm&i*m-i- h v 

& Ic , SSTlcfifL^-T-hy^^Jc-C^jSi-S,, ^.iSm, ^ £ @ 5fe L , #6>^tfc^@^Sr-> 
y TJ^/V^^A^ a h^77-f-|c:T»iSi \^Xi&M\\L&m 0. 18 g £ # 3 , fit 114-1 

i6 <c 

1H-NMR (CD30D) 6=1.36 (2H, m) , 2.01 (2H, m) , 2.54 (5H, s+m) , 2.96 (3H, m) , 3. 

71 (4H, m), 4.44 (2H. m) , 4.97 (1H, m) . 5.38 (1H, m) , 6.87 (1H. d, J=9Hz) , 7.78 
(1H. d, J=9Hz), 8.44 (1H. s) . 

^mm 3 

[ 0 0 5 0 ] 

( 2S, 4S)-1- {1- [5-( i? x. =f- ,v T 5 / * >\s tJn = )V fc" ]) v? > -2-^ /V ) if y i? jU 
] 75/| 7tf ;U-4-7/l-tP-2->7y t^P y v'V©!!!! (it^-^)3) 

( 2S, 4S) -1-^ P D7tf yU-4-7 /W^n-2-->Tyfayi?>' 0. 52gCOT"feh— hy 
/I' 15 inL-^ 3 mL ?g fig ^ *S -C 4-75 / -l- (i^if ^7 ^ ^ /P* = ;H^ ]J 

y -2--r yv- ) f^yj;y 3. 2 g * ap x , 21 b# f^ * W -t z> « R £ .« t«Sfd«»7K*-t- h 

v-y*<7*/W*=>A^D^h;/77^-|CT*&SS!LT*H'fk^-^ 0.53 g ^#^ 0 gj-A 156 

-158 t; 

IH-NMR (CDC13) 6=1.14 (6H, t, J=7Hz). 1.46 (2H, m), 1.64 (1H, bs), 1.95 (2H, 
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m). 2.51 (2H. m), 3.08 (2H, m) , 3.19 (4H. q, J=7Hz), 3.75 (4H, m) , 4.33 (2H. m) , 
4.96 (IH. m), 5.39 (1H. m) , 6.62 (IH. d, J=9Hz) , 7.74 (1H. d. J=9Hz) , 8.53 (1H, 
s). 

Xttfl 4 
[ 0 0 5 1 1 

(2S, 4S)-1- {1- [5-(xf ;U7 S / X;V*=^f !) is > -2-4 yW) f V i? >-4— < yw] 

t 5 y } ;v-4-7^to-2-->7/ to y v'yroSii (it&to 4) 

(2S, 4S)-l-^ PB7tf yU-4-7 yU d -2--> T ^ f n U > 0. 48 g ©7t F - h !) 
yU 18 mL-.* ^ V — yU 3 mL ^gUC^iS"? 4-T 5 / -I- (xf /1.7 i / 7^* = /H^ ^ 
^ -2-^ yU ) fxy 2.7 g SrJDx. 21 B# Pd] if # -T 5 „ Sf&^JCl&fP^^*^-7-hy 10 

y*^^*7i»^DV F^77-f - i:t»i5LT»Ift^«l 0. 17 g £#-5. 90-92 

IH-NMR (CD30D) 8=1.05 (3H, t, J=7Hz) , 1.38 (2H, m) , 2.02 (2H. m) , 2.38 (2H, m 
), 2.96 (5H, m). 3.56 (4H. m), 4.43 (2H, m) . 4.97 (IH, m) . 5.38 (IH, m) . 6.86 (l 
H, d, J=9Hz), 7.79 (IH. d. J=9Hz) , 8.44 (IH, s). 

mmm 5 

[ 0 0 5 2 1 

(2S. 4S)-1- { 1- [5- ( f a V i? yU) T 5 ;^^*=/H - !) V -2-^f yu ] f ^< 20 

Uv'y-H^] T 5 J ) T -fe ^yV-4-T yU^J- a -2-->T / t° n 1) V <D M is (^d^)5) 

(2S. 4S)-l-* a a T ^ yw -4- 7 yv- ^- ci -2--> 7 y" c !) i' V 0. 35 g <C7t h = h !l 
yU 15 mL-y ^ J — ^ 3 mL ^ WL IC ^ S. "C 4-T 5 7 -l-[5- ( t° P y v? V-l— f yW) X * * 

x;wf y ;v]f^y v'y 2. 10 g Sr M ft , 20 ^FlStftS. lxJS?SU-£&fn£<I£ 

*iif^hy£A7ki&f££y3P;t, Sf^xf ;nctttliit5. Rgf^^yHSttJ?££S&fn&ig7k 
K T 5fc L fc & lc , ilTKfiiit^^hy^AICTa^-t-So ^>iim, ^ & £ f£ i£ L , # *t 

H^?7-f-KlT»8Ut*lft** 0.32 g £r»5. 

181-183 <C 

IH-NMR (CDC 13) 6=1.42 (2H, m) , 1.77 (4H, t, J=7Hz) , 1.95 (2H, m) . 2.51 (3H, m) , 

3.08 (2H. m), 3.20 (4H, t, J=7Hz) . 3.74 (4H, m) , 4.34 (2H, in), 4.95 (IH, m) , 5. 30 
38 (IH, m), 6.63 (IH, d, J=9Hz). 7.77 (IH. d. J=9Hz) , 8.55 (IH, s). 

[ 0 0 5 3 1 

(2S.4S)-l- { 1- [5- [ ( \f y i? > -l-'f yw) ] 75 ; ^/U^^fy >-2-4 yw] 
fc"-< y is X-4 — f yw] T5 7} 7-fef /W-4-7/WtP-2->7/ fo y ^^©Kia iit^to 
6 ) 

(2S, 4S)-1-^ p a T ir ^ yU-4-T yw ^- a -2--> T / f o y V 0.20 g ©7t h - h!) 
yu 15 mL-y * J - IV 3 mL *g & K ^ t& T' 4-T 5 J -l-[5- ( t° V V >-l — f yl- ) * /V' * 

- yu f y > -2--f /ujf^y -^y 1.30 g SrJPt, i6B#BaM#-t-5cK*Sf8n-£&fnj^& 
*s&fT H y ? a * jfc £ j&q x , gm^^yWCTtttij-t-So K^^^^ttUi^Sr^lP^:^* 40 
KTftfLfcti:, '|K*«tt h !) 9ACt(tllt8. jg & @ 3c U , Whtttc 

&@ %t £ is V * & *> 7 J* ? v b ? 7 7 4 — \Z X tt & V X & Mfc & to 0. 04 g £#5. 
118-120 "C 

IH-NMR (CDC13) 6=1.54 (7H, m) . 1.96 (2H, ra) , 2.65 (7H, m) , 3.75 (6H, m) . 4.06 
(6H, m), 4.35 (2H. m), 4.96 (IH, m) , 5.38 (IH, m) . 6.62 (IH, d, J=9Hz). 7.70 (I 
H, d, J=9Hz), 8.48 (IH, s). 

mnw7 

[ 0 0 5 4 1 

(2S, 4S)-1- {3- [ ( 5- is * =f- yu T 5 J X A' * =■ V ^ V-2-^ yw ) T 5 J ] -2-^< 
yl- 7" a fc° ;W T 5 / } 7 t f ;U-4-7 a -2-->7 y f P y ^yfOKil ( it & to 7 ) 50 
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( i ) (2S, 4S)-i-^ d x "fe "f" As -i- 7 a* 3r d -2--> 7 y ^ d y 

(2S, 4S)-4-7 yW * a a y >- -2- # yW d< -> T S K h y 4. 8 g CO i? 

? xi a * ? 1/ 36 mL M M & IZ #i T X h V /U7 5 V 6.0 iL, DMAP 0. 24 g, ^ ^ ^ 

u^er-fe^^ 2.i mL £ip;t7cft, ^&-e 2 1$ pa it # 5 „ s^^ic^^^^/w^^x 

, ^>illc-Ct(fttJig9Sr^<o <5 & £ @ * L , i bhfcaS^S- p o ^ ^ y 53 mL *g 
St5. tK^TT K y 7;v^DSiS*fe 11.6 mL SrJQx, 0.5 B# frl jf # -f- .5 0 

d y * V'WJtiJS ^fP^:^*lcTi5fe^ Lfc^lc, 4$tK«SK-^ h V -7 A «c x &m-t 5. 

-5> m . ^ £ © * U ; »t.nfcSg^^->y*^;v*7A^nvh777^-lctffS! 
\- X ^.Mik-n %0 1.25 g £#5 0 125-127 t 

1H-NMR (CDC 13) 6=2.47 (2H, m) , 3.95 (4H. m) , 4.93 (1H, m) , 5.40 (1H, m) . 
[ 0 0 5 5 ] 

( 2 ) (2S. 4S)-1- { 3- [ (5-i^ y =f- )V T 5 y X >V = yW f y i? >--2--f ylO T 5 y ] -2 
f o t'/U7 ? / } T -fe >\s -4- 7 /U * a -2- > T J fc° n y > CO K it (fc^«)7) 

( 2S, 4S) -l-T' u T-fe^ /U-4-7 yW ;<j- a -2- -> T y f o y 0.30 g CO THF 10 mL-y 

9 J — JV 2 mL femtZ 2- ( 5- ^ t 1 f ^ 7 5 y ^ yl/ * =. ;U f y >- -2--T yW ) T 5 y -2-y 
f^/Df^7^ 1.0 g, j^gf^y^A 0.18 g £ iP x , 2.5^FP B 1?)Dgftil5Ei-5o K Jc7 
« tK £ AP ;i , ^g^^^/i-Jci-ctttbl-rSo ^#}tiiWi$:m%3'&&7k^X Vtfr l,tz'& 

K> **«itSt h y -7 A K r Rift-f 5 . 5i®ft, 5&£®*L, 4§e>ix7cglS^£->y# 
^/W#7A^D-7h^7;7^-lCTfirSaLTi!fB/fc^#> 0.12 g Sl^ 155-157 

"C 

1H-NMR (CDC 13) 5=1.17 (6H, s) , 1.94 (1H, m) . 2.69 (6H, s), 3.66 (6H, m) , 4.92 
(1H, m), 5.37 (1H, m) , 5.89 (1H, bs), 6.48 (IH, d, J=9Hz). 7.63 (1H, d, J=9Hz) , 
8.42 (1H, s). 

mmm 8 

[ 0 0 5 6 ] 

( 2S, 4S)-1- {3- [ (5-^ f ;l-7 i / ^;V*=;Hf y -^y -2->f yU ) T % J ] -2-y ^ )V 
-f n f yW T 5 y } T ir ^ /U -4- 7 yU ^ n -2- ->7y fn y i?V<D|3I Uk $J 8 ) 

(2S, 4S)-l-:7* a T -fe ^■/l'-4-7 yW ^" a -2--> T y t° d y i? l-' 0. 50 g CO THF 18 roL-y 

9 y — /u 3 mL mm\z 2- (s-y f ^7 $ y ^. yw* = /k u s? v-2— f yw) r s y -2-y ^ 

yu^o fyUT 5 v 1.6 g, ^ & U V V A 0. 30 g £ JP . 5 * M AP HA ® ijft f 5 „ Rfctiliz 
TKSryDPx, i^^^ ^ywfc Ttt tll-r 5 o BlF Ife yw ft tti W. £ IS ft *M * »c T i5fc » U 7c ft »c % 
S*«S!t hy l/ACtaitS, ^ iS ft , ^>?g^®*L, WibtLfc^^^Sr^y^^yi- 
U =7 I»>7 a-? h / 7 7 ^ - IC LT*M-fb:^% 0.50 g Sr»-5„ 93-95 *C 

1H-NMR (CD30D) 6=1.16 (6H, s) , 2.50 (5H, s+m) , 3.73 (6H, m) , 4.90 (1H, m) , 5. 
38 (1H, m), 6.62 (1H, d, J=8Hz). 7.66 (IH, d, J=8Hz). 8.30 (1H, s). 

m m w 9 

[ 0 0 5 7 ] 

(2S,4S)-l- {3- [ ;V7 5 / * - >V fc* ]} >-2--f yU ) T 5 y ] -2-y f- 

A> 7* u t" >V T 5 y } 7tf /l/-4-7;UtP-2->7 7 f p y v'yoSil (^-^^19) 

(2S. 4S)-l-^ a * T "t ^yW-4-7 yU ^" o -2--> 7/f P^i^y 0.60 g © THF 15 mL-y 
9 y — yW 3 mL 2- (5-i?xf;U7 ; y ^. yU d% — yW t" y V-2--T yW ) T 5 y -2-y 

f;u7oe^7^ i. 80 g, «ss*y^A o. 35 g £ flp , 8 ft m to m m m -t z> „ w. 

m\z*$;to 7L , ft»xf /n:TitlJt5. S^^^^yvttttl^^^fpA^7jc^Ti5ferfLfcft 
ic, M7ka^^-hy^A{cTRiS-f-5. ^5igft, 6JS^g*L, #P>Hfca©^tr->y* 

y^^^A^PTh / 7 7^-|;tfflKLt«Sft^!fe 0.67 g j» ^5 72-74 "C 

1H-NMR (CDC13) 6=1.15 (12H, t+m), 1.69 (IH. bs), 2.44 (2H, m) , 3.59 (10H, q+m 

). 4.91 (IH, m), 5.36 (IH, m) . 6.43 (IH, d, J=9Hz) . 7.66 (IH, d, J=9Hz), 8.45 (1 
H. s). 

mm m i o 
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[ 0 0 5 8 1 

( 2S, 4S) -1- {3- [ ( f ;W7 ^ / * & ~ ;U t° }) is ls-2-«< /V) 75/] -2-/ ^ ^ 

:/ a tT T 5 / } T ± 7 A* ~4- 7 JV * u -2- T / If p y >- CO M it ( ^ 1 0 ) 

(2S, 4S) -1-7 p T ± =f- -4-7 )\"ir & -2- > 7 / If * y is >> 0. 40 g (O THF 15 mL-> 

5 J — )V 3 mL mWL\Z- 2- (5-xf/V7 ;y^/^^yVt o y^ V-2--Y AO 7; / -2-> ^ 
;1//d f/V7; y 1.4 g. gg* !i 0.24 g £r #P X % 8 B$ Pel JP iR it dK 1" -5 o E *S Sfclw 
TkSrJlPx.. ilF^^^/M-Tftjtti-t-<5o A It ^ ^ A* tti £ ft * * *S * K T 2fc f£ L tz '& tc % 

*7 nv h^7 7^-|:t?ll?LtiIft^fe 0.68 g 5 0 76-78 

I H-NMR (CD30D) 5=1.05 (3H, t f J=7Hz) . 1.16 (6H, s) , 2.40 (2H, m) , 2.84 (2H, q 10 

. J=7Hz). 3.51 (6H, m). 4.90 (1H, in), 5.38 (1H, ra) , 6.61 (IH, d. J=8Hz) . 7.66 (1 
H, d, J=8Hz), 8.30 (IH, s) . 

mmw i i 

[ 0 0 5 9 ] 

(2S, 4S)-1- { 3- [ [ ( 5- ( tf a y is is-l-^f /U) 7 5 J 7 A* * = As If y is > -2-4 A- ] 
7 ^ y ] -2-y f ;u^p t%7; /) Ti?^ /V-4-:7 ^ ^" p -2--> 7 / fp !i ( 
\\L^m\ 1 ) 

(2S,4S)-l-y P^Ttf /V-4-7 P -2-> 7 / fpy^y 0. 42 g 60 THF 15 mL-;* 

* y — 3 mL 2- [5- (if n y is >-i-4 si") >ru7j> tr y >- -2->f ;w]r ^ y -2 

^f;^pf^7; y 1. 60 g. n 0. 25 g S: ^JD x , 5 B# Pel AP & it 9L i" 5 « R 20 

#E * £ AP x . S^xf yu ictttat^o BIfc^^/i'ttffi«fclS*nA:£*tcTifei*Lfc: 
*g Id , S*«Bthyni:T«»t5. 5 iJi t& > 5i^9*U »e>nfc««*S:->y 
^^/w^^A^P^h^9^-r--t-TWMLX^^{t^^ 0. 31 g Sr#5o 8fc 140-142 

IH-NMR (CDC13) 6=1.18 (6H, s) , 1.79 (4H, m) , 2.60 (2H, m) , 3.55 (10H, m) . 4. 92 
(1H. m), 5.37 (1H, bs) , 5.76 (IH, m) , 6.45 (IH, d, J=9Hz), 7.70 (IH, d, J=9Hz) , 
8.48 (IH, s). 

mmm 1 2 

[ 0 0 6 0 ] 

(2S, 4S)-1- { 3- [ [ (5- (t'^y ^y-l-^/V) T 5 J >U* =-As If y i? V-2-^ /V] 30 
75 ;] -2-^ ^/W^nf/WT^y]} Tir^ /l^-4- 7 yl- ^ o -2- 7 ; f p y v^y^fiig ( 

it & m i 2 ) 

( 2S, 4S)-l-y P^7tf /V-4-7 v -2- is T / K' & V i? > 0. 30 g CD THF 15 mL-^ 

^ / — 3 mL *§iF& 2-T 5 J -N-[5-(tf y V-L--T ) 7 ;V ^ ;V ¥ y Is -2--T 
/V]-2-^;^at/l/7^ V 1. 20 g, SS^li^ 0. 18 g SrJD , "4. 5 1^ Pfl JP^itdE 
t5, RJESffiKTKSranx., Bi'xf /UKTHUtS. ft It 31 ^ ^» ffl « Sr IS* T 

teSrv/y *^;w*7 7^-ldTft«tT*Sft^«J 0.29 g £r*§S 0 ffi^ 

160-162 

IH-NMR (CDC 13) 5 =1.22 (6H, m) , 1.43 (1H, bs) , 1.62 (5H, m) , 2.60 (2H t m) , 2.9 40 

6 (4H, t, J = 5Hz) f 3.65 (6H, m) . 4.92 (1H, d, J=9Hz), 5.34 (1H, ra) , 5.75 (1H, m) , 
6.44 (1H, d, J = 9Hz) t 7.62 (1H, d, J=9Hz), 8.40 (IH, s) . 

si m m 1 3 

[ 0 0 6 1 ] 

(2s t 4s)-i-u-[ /M/u*^^7 5 / ify f ^ y *J >v} 

7; / ] T ± 7 si" -4- 7 7t a -2- is T J If p y V <0 SS it < <fc ^ • 1 3 ) 

(2S, 4S)-1-^ P ^ 7 ir /W^ p -2- > 7 / I? P !) ^ V 0.23 g THF 14 mL-^ 

* y — 2 mL UWi \C 4-T ^ J -l-[5- ( ^ ^ /V 7 ;V * ^ /V 7 ^ y ) tf y ^ ^-2-^f yl-] t° 
s< V i> > loo g, jge^^y^A 0.26 g SrJPx. 5 ^Fra^PSftit«Ei"5c 
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;l^^7 p-7 h^7 7^-I^TSI!Lt$Sft^ft 0.22 g £ # 5 0 gi y£ 105-107 «C 

1H-NAJR (CD30D) 5=1.43 (2H, m) , 1.94 (2H, m) , 2.68 (2H, m) , 2.91 (6H, s+m), 3. 
75 (4H f m), 4.24 (2H. m) , 4.98 (1H, d, J=9Hz) , 5.38 (1H, m) , 6.82 (1H, d, J=9Hz) 
, 7.47 (1H, d, J=9Hz), 7.94 (1H, s). 

mmm 1 4 

[ 0 0 6 2 1 

(2S, 4S)-i-{l- [ [5- [ (2,2,2-h y 7;Vtoxf ;U) ^ j\, n ,\, 7 * J ] f y 5? > - 2 
--f i/y -4-^f yU] T ^ y } T ir ^ yV-4- 7 jV * p -2- is 7 S k'p V > (O §3 if ( 

it&Vo I 4) 

(2S,4S)-l-y p^7 ;U-4-7;Ut P -2-~> 7 y t' p |j y y 0. 34 g CO THF 15 mL-y 

* 7 — A- 3 mL igft 4-T * J -l-[5- (2,2,2-h ]j 7 t P x f ;W) * yfr - ; v 7 ^ J 

m y is v-2— r /u] f y 5? > - i£g£i& 1. so g , £*gg# y * a o. 40 g *m x , 2 15 map 

f&ilijfi-t- 60 SJSft tK Sr #0 x , S^xf tttttit 5 D ft & m ^ yu« ffi ft & fii * jfi 
**-Tftj*Lfcaic % a£7k65t^^-hy^A|CT^j^i-5o ^ i§ t& , ^ ft £ @ * L , mhti 
fc«@»5:'>y*^yu^7A^ dy h^7 7^l:tfSSltiIft^^ 0.05 g £ # 5 
o Bt A 70-72 <c 

1H-NMR (CD30D) 5=1.53 (2H, m) , 2.07 (2H, m) , 2.40 (2H, m) , 3.09 (3H, m) , 4.33 ( 
6H. m), 4.37 (2H, m) , 5.00 (1H, d, J=9Hz), 5.40 (1H, m) , 6.86 (1H, d, J=9Hz), 7. 
49 (1H> d. J=9Hz), 7.95 (1H, s). 

mnm i s 

[ 0 0 6 3 ] 

( 2S, 4S)-1- {1- [ [ 5- [ (2,4-^7/^^0 7x^;U) ^ ;U zft — 7 * J ] t° ]} is \s -2- 
4 ] \f s< y is V-4--T /W] T $ y } T ir yU u -2- is 7 J fc° a ]) is > <o K i|| (ft: 

15) 

(2S,4S)-l-7'p^7t ^yb-4-7 /i, 3J- p -2-v" 7 J \f P y is V 0.30 g 0 THF 15 mL-y 
^ 7 — yl^ 3 mL gffilC 4-T ^ y - l-[5- (2,4-^7/Ut a 7x^;U) ^yl/$z:yV7^ ; t° 

y v-2-^ yw] \£*< y v - i. 50 g% j^gg* y a o. 30 g ZMz., 5 i«M*Di& 

il^-T5 0 K i£ ft 1- 7k £ An ;i , Bixf ;nct»ttlt5 0 ft^^^y^tt£tift££&;Fn:£i£7k 
ICTfti* Lfc««C, S*«»t h y !?ACtR»t5. ^ag^, £ ft * © * U , W^txfc 
atftSri/y *y^*7A^ h^5 7>f ^Ct»8Lt«Ifc^« 0.20 g £#So 

g4y& 147-149 *C 

1H-NMR (CD30D) 5=1.39 (2H, m) , 2.01 (2H, m) , 2.50 (2H, ra) , 2.82 (3H, m) , 3.70 
(4H. m) f 4.20 (2H, m) , 4.98 (1H, d, J = 9Hz) , 5.38 (1H, m) , 6.71 (1H, d, J=9Hz), 
7. 19 (3H, m), 7. 87 (2H, m) . 
I^Jfi^ 1 6 
[ 0 0 6 4 ] 

(2S f 4S)-i-{3- [ ( 5-y t\> * jV Tfr =. ;V 7 5 J b° V is V-2--T )V ) 7 ^ J ]-2-y JV -? 
PbT/UT5 7} 7tf ;W-4-7yUtP-2-'>7; t° p !J ^y(D|}g (it^fy) 16) 

(2S f 4S)-1-^ P ^7t ^A-4-7 A-;*- P -2-v'T y fc° p y > 0. 35 g CO THF 15 mL-^ 
9 y — ^ 3 mL j£ft id 2- (5-^ f ;l/^yl//^-;l/7 ; / k 4 y > yV- ) 7 ^ S -2-y ^ 

yv^ p fc e ^7 ^ V - 1.65 g> y ^ A 0.35 g SrJDQx., 2 ^PflAD^31^i"5 

o S^ftiCTKSriD^. B»xf^tt»lBt5 0 ft »^ ^ ^» ffl « * IS ft *tt * K T 
L/c^lc, l*iithy !)Al:tgit5o ^>?S5r@*L. b iv tc m % & 

^y#yyv*7^? h^77-f-|:T»»LT«Ift^ft 0.06 g £#5 0 92- 

94 "C 

IH-NMR (CD30D) 5=1.18 (6H, s) , 2.55 (2H, m) , 2.89 (3H f s). 3.55 (6H, m) , 4.92 
(IH, d, J=9Hz), 5.38 (1H, m) , 6.57 (IH ? d, J=9Hz), 7.35 (1H, d, J = 9Hz). 7.84 (1 
H, s). 

ms m i 7 
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[ 0 0 6 5] 

( 2S, 4S)-1-{1- [5- [ ( 2. 2. 2- f- V D if ^) ^ )V jfc = T 5 y ] f !> v 5 V -2- 

,U ] -2-^f;l-yofyV7 5 7) T ± f- A> -4- n-2->7 / f D y i?yo8}j| ( -ft 

1 7 ) 

( 2S. 4S) D *r T -t u -2- -> T J f a ]) v? S 0. 40 g <D THF 15 mL-* 

* / — /U 3 mL i§ j&lC 2-[5- (2, 2, 2- h II ;l<)^/l,* = /l/7 ^ y f y V s X-2- 

-<M7; ^7*pf;w7; vrisii.92g, e?^* y a o. 40 g Srira ^ , 5 

mmmmmm-r -5 . s & * £ an x , ^^^^/ncr«aii-s„ n?gg^fA«3ffl?g£f& 

ICTgfcfrLfc&K, *jic*l*-*-hy*Alc-Cft»i-5. ^ i& & , ^ & £ @ 35 L , 
H&lifcRi»lrf !> Ai» h^?7^-KT»8UT*lflS*» 0.19 g 

£#5. 111-113 

1H-NMR (CD30D) 6=1.19 (6H, s) , 2.49 (2H, m) , 3.75 (8H, m) . 4.93 (1H, d, J=9Hz 
), 5.37 (IH. m). 6.59 (1H. d, J=9Hz). 7.35 (1H, d, J=9Hz), 7.86 (1H, s). 

mmm i 8 

[0 0 6 6 ] 

(2S,4S)-1-(1- [5- [ (2,4-^7^ta7xi/P) ^ /U * = >V T 5 J ] ey^X-2-f 
A«] ^/o f;V7? ;) T 1r ^yv-4-7 /u d -2-v- r;f d^-/VOSj| ( -ft 

118) 

(2S,4S)-l-7*n T -fe f /U-4-7 A- ^" n -2--> T / f P y X 0. 40g£> THF 15mL-y ^ ^ 

— A3mL?g?& l;2-[5-(2,4-^7/l'tD7i-;l')7^*i/l'7; 7 t° y v 5 V-2--T A ] T 5 / 
-2->f /U7"DtVW7 5 yzlgfil.99g, ^ m # V V i» 0. 45g £r AD X , 3 B# M J)U it ffi. -f 5 
. K IS $E * £ 3D x , gtI£rn.f/Wc:-c#Jtiii-S„ sm^^A#3tiJ?££ia?n&i£7Mc-Ci!fei3>- 
Lfc^«c, SS*iKKt h J !>ACteit5. i§ & , Zm&W&i.. b in tc m & Vo & 
> V -to f >v 13 =7 h. 9 o h^7^-f— lwT^S3L.-caJH'fb;-&^0. 20g5r#-5o ^ -6 86-88 

•c 

1H-NMR (CD30D) 5=1.11 (6H, s) , 2.38 (2H. m) , 3.20 (1H. m) , 3.68 (5H, m) . 4.90 
(1H, d, J=9Hz), 5.37 (IH, m) , 6.43 (IH, d, J=9Hz), 7.12 (3H, m) , 7.60 (1H, s), 
7.72 (IH, s). 

1 9 

[ 0 0 6 7 ] 

(2S, 4S)-l-{2- [ 2-[5- ( 2-T IP t* -> n [2. 2. 2] * * V-2-* A *: = A ) f y 5? V-2- 
-f A- ] T 5 / ] -2- ^f^7of;V75 / ) T -fc f A -4- 7^tn -2- *s T J tf n y X ( 
fc-S^l 9) WSSit 

( 2S, 4S) -l-Zf o ^ T ir 9=- A -4- 7 A- d -2--> T J fo y X 0. 30gW THF 12mL-^ 9 J 

— A2mL?g® (C 2-[5-(2-7 f fc' •> ^ p [2. 2. 2] si" * * X-2-* ^* = ;Mt!) X-2-^ A- ] 
7 5/ -2-/ f*7o f A 7 5 XI. 30g, y 17 ^ 0. 18g£ JlX, 5B# PflAQ^it SSi" 5 . 

y u v i\> u ? 9 h ? -< -izxmgi^xmmfc'&yoo. i8gSr#s„ fit ^ 149-151 

1H-NMR (CDC 13) 5=1.19 (6H, s) , 1.71 (10H, m) . 2.45 (2H. m) , 3.59 (8H, m) , 4.9 
1 (IH. m), 5.36 (IH, m) , 5.69 (IH, bs) , 6.43 (IH, d, J = 9Hz), 7.69 (IH. d, J=9Hz) 
. 8.47 (IH, s). 

[ 0 0 6 8 ] 
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(72) 'i^sm -se 

S^m-bffim±BBJ^8 0 9-3 

F^— A(##) 4C063 AAOi AA03 BB02 BB08 BB09 CC12 CC17 DD03 DD10 DD12 
EE01 

4C086 AAOl AA02 AA03 BC17 BC21 BC27 GA07 GA08 GA12 MA01 

MA04 NA14 ZA67 ZA70 ZA81 ZA89 ZB05 ZB07 ZB26 ZC20 

ZC35 ZC55 
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